A combined regimen of gossypol plus methyltestosterone and ethinylestradiol as a contraceptive induces germ cell apoptosis and expression of its related genes in rats.
Attempts to develop gossypol and steroidal hormones alone as a male contraceptive have been tested for many years; however, both caused undesirable side effects that have prevented their acceptance. In this study, we formulated a regimen of combined gossypol at a low dose of 12 mg/kg or a high dose of 50 mg/kg plus methyltestosterone 20 mg/kg and ethinylestradiol 100 g/kg daily (12 mg G+H and 50 mg G+H) administered for 6 weeks in adult rats. The possible roles of germ cell apoptosis and related genes expression were studied by techniques of TdT-mediated dUTP nick end-labeling (TUNEL), agarose gel electrophoresis of low-molecular-weight DNA, in situ hybridization and reverse transcription-polymerase chain reaction detection. Results showed that germ cell apoptosis and related genes expression were significantly induced after combined drug administration. The apoptosis index increased 3.86- and 9.65-fold in the 12-mg and 50-mg G+H-treated groups, respectively, as compared to the control group. DNA ladder formation on the agarose gel further validated the findings of TUNEL-stained apoptotic cells. The apoptosis-related genes fas mRNA expression levels increased 0.44- and 1.39-fold, bax mRNA 0.74- and 2.56-fold, caspase-3 mRNA 0.60- and 1.29-fold, and caspase-9 mRNA 2.50- and 4.08-fold, respectively, in the 12-mg and 50-mg G+H-treated groups vs. the control group. These results indicated that our drug regimen applied as a contraceptive could induce rat germ cell apoptosis. The apoptotic process involved fas system, bax and caspase family genes and the apoptotic extent and cell types were gossypol dose-dependent.